Introduction
============

School engagement is a vital and positive index of students' school lives ([@B80]) and is defined as the quality of students' involvement with the endeavor of schooling, including cognitive, affective, and behavioral engagement ([@B32]). Prior studies have revealed that students who are more actively engaged in school achieve higher grades, show better school adjustment, and tend to become competent members of the society ([@B95]; [@B58]). Meanwhile, school engagement is found to be negatively related to ages ([@B94]) and exist significant individual differences ([@B43]) in adolescence. Thus, it's necessary to examine the factor influencing adolescents' school engagement.

Parenting behaviors refer to the specific, goal-directed behaviors that parents use to socialize their children ([@B76]), and are identified as a vital family context that can influence adolescents' school engagement. Inspired by family system theory ([@B10]), which suggests that a father and a mother make a joint contribution to their offspring's academic development, previous studies have found that the relationship between one parent's parenting behavior and developmental outcomes can be moderated by the parenting behavior of the other parent ([@B65]; [@B60]; [@B31]). However, these studies focused on offspring's socioemotional functioning or academic outcomes, it is unclear how paternal and maternal parenting behaviors have a joint of effect on adolescents' school engagement. To address this gap, this study aims to investigate whether there exists the interaction effect between the similar type of paternal and maternal parenting behaviors on adolescents' school engagement. If there exists, which mediator can make it work? Mastery goal, referring to the motivation to develop competence, is shown to play a mediating role in the relationship between parenting behaviors and school engagement ([@B83]; [@B61]). In order to reveal the motivational mechanism, the present study also wants to examine the role of mastery goal on how the interaction effects between paternal and maternal parenting behaviors on school engagement.

Parenting Behaviors and School Engagement
-----------------------------------------

Parents are the first teachers of their children's, their parenting behaviors have a profound influence on individual achievement-related outcomes ([@B84]; [@B13]; [@B89]; [@B33]). Different parenting behaviors may have different effects on adolescents' school engagement. Some parenting behaviors are supportive, such as warmth or autonomy support (e.g., providing warmth, love, care, and encouragement of autonomous behaviors), which can improve offspring's academic development ([@B45]; [@B41]; [@B24]). However, some parenting behaviors such as physical punishment (e.g., spanking, hitting) and psychological control (e.g., guilt induction, love withdrawal, shaming) are considered as non-supportive and detrimental to offspring's school performance ([@B45]; [@B85]; [@B91]). Physical punishment and psychological control are similar in essence, as both can control the child through parental authority and may cause resentment or aversive ([@B67]). The two forms of punishment can be integrated as harsh discipline ([@B92]), which has proved to be a typical manifestation of Chinese parenting culture ([@B92]; [@B93]). Specifically, it is defined as that parents impose their own will on their children with non-supportive strategies such as punishment or withdrawal care to control behaviors of their children.

Different parenting cultures have different views on behavioral control, which causes the controversial effect of behavioral control ([@B16]; [@B34]; [@B40]). Behavioral control in Western culture is defined as parental behaviors that attempt to control or manage children's behavior by rules and restrictions ([@B3]). One example is "My parents asked me where I went with my friends." According to Western definition, monitoring and rule setting is emphasized in the content of behavioral control ([@B74]), and prior studies have shown that this concept is unrelated to academic achievement (e.g., [@B5], [@B4]), and may even have a slight negative association with academic achievement ([@B50]). However, in Chinese culture, parents are considered to be responsible for teaching their offspring so that the young and dependent child can become a qualified economic and social success ([@B98]). It is also believed that behavioral control over children's activities and behaviors in the physical world provides children with needed guidance ([@B96]), and is also seen as a predictive variable for better academic achievement ([@B14]; [@B56]). In this study, the term behavioral guidance is used instead of behavioral control, which emphasizes the culture of teaching or training. It means that parents train children's sense of rules and behavioral habits to conform to social norms.

Although China has the largest population in the world ([@B77]), most research on parents' role in children's behavior and achievement outcomes are based on Western parenting culture ([@B49]; [@B41], pp. 185). Thus, the present study aims to investigate whether parenting behaviors (emotional warmth, behavioral guidance, harsh discipline) have an effect on school engagement in the Chinese cultural context. We hypothesize that emotional warmth and behavioral guidance are positively associated with school engagement, but harsh discipline is negatively associated with school engagement (hypothesis 1 or H1).

The Joint Effect of Father and Mother
-------------------------------------

As the involvement of fathers in parenting becomes more popular ([@B78]; [@B63]; [@B44]), it is important to consider the joint contribution of both parents to their offspring. According to [@B12] ecological system theory, both father and mother are important microsystem partners for children's development, which underlines the importance of combining the effect of paternal and maternal parenting behaviors ([@B72], a review). Family system theory further declares that the family system is an organized whole, and its subsystems, including individuals and their relationships, are interdependent and dynamic. Based on this, some scholars investigated the joint contribution of paternal and maternal parenting to their offspring's psychosocial adjustment by analyzing their interaction with each other ([@B57], a review; [@B68]); other studies supported the interaction effect on school performance ([@B60];[@B2]).

The interaction of the parenting behaviors of fathers and mothers may follow three patterns. The first is *strengthening pattern*, which means that the association between academic development and one supportive parent can be intensified when the other parent is also supportive. The second pattern is *buffering pattern*, which occurs when one parent is non-supportive, the other parent's supportive behavior then plays a protective role in offspring's academic development. The third pattern is *interfering pattern*, that is, the influence of one parent on academic development may be hindered or reduced by the other parent. This pattern is relatively rare but possible.

Although there are some valuable studies on the interactions of maternal and paternal parenting, these studies focused on offspring's socioemotional functioning or academic outcomes ([@B65]; [@B60]; [@B31]). There is insufficient research on whether paternal and maternal parenting behaviors will also have an interaction effect on adolescents' school engagement. Therefore, the current study aims to address this gap by testing whether the effect of one parent's parenting behavior on adolescent's school engagement is moderated by the corresponding parenting behavior of the other parent (e.g., father's emotional warmth, and mother's emotional warmth). Given that strengthening, buffering, and interfering patterns of interactions are all plausible, we assume that the interactions between father and mother are significant (hypothesis 2 or H2), but do not assume that the interactions will take on a specific pattern.

Motivational Mechanism of Mastery Goal
--------------------------------------

Although the joint effect of paternal and maternal parenting behaviors may plausibly explain the differences in adolescents' school engagement, it remains unclear how adolescents' motivational factor may affect the relationship between two parents' parenting behaviors and school engagement. The self-system model of motivational development posits that motivational factors such as goal orientation can contribute to the quality of individual engagement ([@B22]; [@B83]). Many researchers support a linear and temporal order of engagement-related processes which can be described as context → motivation → engagement. That is, students' motivation can be shaped by the quality of the context they interact with, which then influences their engagement in learning and subsequent development outcomes ([@B83]; [@B55]). Under this framework, the mediating role of mastery goal in the relationship between family context and academic performance has gradually become a research hotspot ([@B83]; [@B61];[@B18]).

Mastery goal represents students' motivation to develop competence ([@B1]), which is proven to be associated with adaptive patterns of learning by experimental, correlational, as well as qualitative research ([@B47], a review). Mastery-oriented students tend to spend more time studying with their own initiative, persist longer in the face of difficulties, report greater interest and effort, employ deep learning strategies more frequently ([@B59]; [@B7]). Therefore, mastery goal is identified as a beneficial goal approach to improve students' school engagement, the higher level of mastery goal, the more actively engaged in learning tasks ([@B35], [@B36]; [@B47]).

The development of mastery goal during the school years may be explained by parenting behaviors. Parental involvement, autonomy support, and warmth can prompt the formation of mastery goal, whereas punishment and psychological control are found to be non-significant associated with mastery goal ([@B25]; [@B30]; [@B18]; [@B23]). However, the role of parental behavioral control in shaping mastery goal is ambiguous. For instance, a study conducted in the Chinese sample found that authoritarian, a kind of parenting style characterized by punishment and strict enforcement, is unrelated to mastery goal ([@B18]). Another study focuses on parental coercive discipline also found similar results in the Singapore sample ([@B61]). By contrast, a study within the Australian context found that parental monitoring is positively associated with mastery goal ([@B9]). [@B61] further indicated that parental involvement could affect children's mastery goal, and mastery goal could, in turn, promote children's engagement in classwork and homework, but mastery goal could not mediate the relationship between parental coercive discipline and engagement.

In short, different parenting behaviors have different roles in shaping mastery goal, and then produce an impact on academic behavior and outcomes. Based on this premise, this study also aims to explore the mediating role of mastery goal. Referring to the results of [@B61], mastery goal is supposed to play a mediator in the relationship between parental emotional warmth and school engagement, but not in the relationship between parental harsh discipline and school engagement in the present study. And due to behavioral guidance was defined as positive parenting in this study, it is assumed to be positively linked with mastery goal, and then foster school engagement (hypothesis 3 or H3). In addition, as aforementioned, paternal and maternal parenting behaviors may have an interaction effect on school engagement, whether the interaction effect will be mediated by mastery goal is unclear. To address this issue, mediated moderation models will be tested in this study. We hypothesize that the interaction effect of paternal and maternal parenting behaviors on mastery goal will be significant, but the residual interaction effect on school engagement will be reduced or non-significant (hypothesis 4 or H4).

The Present Study
-----------------

To understand whether and how paternal and maternal parenting behaviors have a joint effect on adolescents' school engagement, we aim to explore the interaction effect between paternal and maternal parenting behaviors on adolescents' school engagement based on family system theory. Further, based on the self-system model of motivational development, we also hope to examine the mediating effect of mastery goal on the link between paternal parenting behavior, maternal parenting behavior, the interaction term of father and mother, and school engagement. Based on this, we proposed the following four hypotheses:

1.  Hypothesis (*H1*). Parental emotional warmth and behavioral guidance will positively predict school engagement; harsh discipline will negatively predict school engagement, regardless of the sex of the parents.

2.  Hypothesis (*H2*). There will be significant interaction effects between paternal and maternal parenting behavior on adolescents' school engagement. However, the interaction effect of different pairs of parenting dimensions will display different patterns.

3.  Hypothesis (*H3*). Mastery goal will mediate the relationship between emotional warmth, behavioral guidance and school engagement, but will not mediate the relationship between harsh discipline and school engagement.

4.  Hypothesis (*H4*). Mastery goal will also mediate the relationship between the interaction terms of each pair of paternal and maternal parenting dimension and school engagement.

Materials and Methods {#s1}
=====================

Participants
------------

Participants were middle and high school students from a broader project focusing on the relationship between family environment and students' mental health. In total, 3,080 adolescents participated in this study. They were from eight public middle/high schools (108 classes), covering three urban districts and three rural districts of Beijing, China. Because the goal was to explore the interaction between paternal and maternal parenting, data of participants from one-parent families were excluded. In sum, data of 2,775 participants from two-parent families were adopted in this study. Their ages ranged from 10.75 years old to 18.92 years old. Participants were from four grades, including grade 7 (*N* = 521, *M*~age~ = 13.43 years, *SD* = 0.48), grade 8 (*N* = 553, *M*~age~ = 14.36 years, *SD* = 0.47), grade 10 (*N* = 941, *M*~age~ = 16.40 years, *SD* = 0.45), and grade 11 (*N* = 760, *M*~age~ = 17.35 years, *SD* = 0.47). Because of imminent graduation, students from grade 9 and grade 12 grades were not included in this survey. Although 34 of 2,775 participants were not able to complete the study questionnaires due to conflicting tasks or emergencies, the missing data represented only a small percentage (1.2%) of the data and was handled with full information maximum likelihood (FIML) procedures. FIML is a model-based parameter estimation method, of which estimates are computed by maximizing the likelihood of a missing value based on observed values in the data. It has been suggested that FIML approach can maximize the use of available data information and produce unbiased estimates under ignorable missing data conditions ([@B29]).

Procedure
---------

This study was approved by the Ethics Committee of the Faculty of Psychology, Beijing Normal University. Because the potential risk of the protocol was low and the data collection was anonymous, the letter that described the study and consent forms were only sent to school administrators and teachers. Before the data collection, the class adviser sent a message to tell parents about the purpose and voluntary nature of this survey in the Parents WeChat Group. All parents responded in the WeChat Group that they had been informed and agreed to their children's participation in this survey. Students were also informed of the purpose and voluntary nature of the survey and their right to withdraw at any time. All voluntary participants completed a self-reported questionnaire booklet in the quiet of their classrooms. The questionnaires were administered by the first author and postgraduate students in Psychology who received training. It took approximately 20 min for students to complete the survey. Students received small gifts for their participation.

Measures
--------

### Parenting Behaviors

Due to the difference in parenting culture, a parenting behavior scale adapted to the characteristics of Chinese parenting culture is needed. Based on the existing constructs and content of classical parenting style scales such as the Egma Minnen av Bardndosnauppforstran (EMBU, [@B71]) and the Ghent Parental Behavior Scale (GPBS, [@B87]), a new and more concise parenting behavior scale was developed in this study. The new scale includes three dimensions, emotional warmth, behavior guidance, and harsh discipline.

In China, parents emphasize the importance of loving and caring child as parents in European American ([@B15]; [@B17]). They spend time with their children, encourage children's autonomous behaviors, which is similar to the measure content of emotional warmth dimension of EMBU and positive parenting of GPBS. We integrated their contents and used the name of emotional warmth in the present study. Behavioral guidance, a new dimension in this study, refers to parental guidance and training in children's sense of rules and behaviors habits. Different from the typical measurement of behavioral control in Western culture which emphasizes monitoring and rule setting ([@B3]), the content of behavioral guidance reflects teaching or guidance in Chinese parenting culture. Items of behavioral guidance were adapted and developed from Behavioral Control Scale ([@B96]) and the rules dimension of GPBS ([@B87]). Harsh discipline is an integrated concept of physical punishment and psychological control, which means parents impose their own will on their children with non-supportive strategies. Items of harsh discipline were adapted from negative control factor of GPBS ([@B88]) and Psychological Control Scale ([@B96]).

The final scale includes 21 items, seven items for emotional warmth (e.g., "My father/mother does activities together with me, because they know that I enjoy it, such as sports, walking, shopping"), five items for behavior guidance (e.g., "father/mother teaches me to be polite to others"), and nine items for harsh discipline (e.g., "My father/mother often blame me for being lazy and useless in front of others"). Participants were asked to evaluate their paternal and maternal parenting behavior separately, and rated each item on a five-point Likert scale ranging from very strongly disagree (1) to very strongly agree (5).

Prior to the formal study, we collected responses from 556 adolescents to test the construct validity of the scale. Exploratory factor analysis (EFA) showed that the three factors model of both father (*χ*^2^(150) = 279.43, *p* \< 0.001; RMSEA = 0.04; CFI = 0.96; TLI = 0.95) and mother (*χ*^2^(150) = 284.240, *p* \< 0.001; RMSEA = 0.04; CFI = 0.96; TLI = 0.95) were supported, and factor loadings varied from 0.376 to 0.818 for all items. In the formal study, the new scale was also proved to have good validity and reliability. The results of confirmatory factor analysis (CFA) for both parents were acceptable (father: *χ*^2^(186) = 1072.35, *p* \< 0.001; RMSEA = 0.04; CFI = 0.95; TLI = 0.95; mother: *χ*^2^(186) = 1000.483, *p* \< 0.001; RMSEA = 0.04; CFI = 0.95; TLI = 0.95). Cronbach alpha coefficients varied from 0.83 to 0.88.

### Mastery Goal

The Achievement Goal Orientation scale developed by [@B28] was proven to be applicable to Chinese culture ([@B54]). The mastery goal dimension of this scale was used in this study, including 5 items (e.g., "I like to learn something really challenging in class so that I can learn something new"). Participants were asked to indicate their agreement on a five-point Likert type scale, ranging from unlike me (1) to very much like me (5). The Cronbach alpha coefficient of mastery goal was 0.78.

### School Engagement

The Student Engagement Questionnaire developed by [@B52] and revised by Chinese researchers ([@B62]) was used to measure school engagement. The questionnaire consisted of 16 items across three dimensions: behavioral engagement (e.g., "I try hard to do well in school"), cognitive engagement (e.g., "When I study, I try to connect what I am learning with my own experiences"), and affective engagement (e.g., "I like what I am learning in school"). Participants were asked to indicate their agreement on a five-point Likert type scale, varying from unlike me (1) to very much like me (5). This scale demonstrated good internal reliability, as Cronbach alpha coefficients of three dimensions varied from 0.88 to 0.91. The Cronbach alpha of the full scale was 0.93.

### Covariates

Gender, age, and socio-economic status (SES) were considered as covariates to partial out their possible impacts on parenting behavior, mastery goal, and school engagement ([@B42]; [@B90]; [@B70]). SES information was reported by students, including their parental education level and occupations, respectively and the monthly income of both father and mother.

Prior to formal data analysis, indicators of SES were assigned ([@B81]). Education level was coded from 1 to 4 (1 = junior middle school education or below, 2 = high school or technical school education, 3 = Bachelor's degree, 4 = Master's degree or above); occupations were coded from 1 to 5 (1 = unemployed or temporary work, 2 = manufacturing or service, 3 = office work, 4 = administrative or managerial, 5 = professional and technical); and family monthly income was coded from 1 to 7 (1 = relying on government relief, 2 = less than 3,000 RMB, 3 = 3,000 to 5,000 RMB, 4 = 5,000 to 8,000 RMB, 5 = 8,000 to 12,000 RMB, 6 = 12,000 to 20,000 RMB, 7 = more than 20,000 RMB). The number and ratio of each category of SES characteristics can be seen in [Table 1](#T1){ref-type="table"}. After coding, the five indicators of SES were standardized separately, and the principal component analysis was applied to obtain factor loadings of each indicator. Finally, the total family SES was synthesized with factor loadings as the weight ([@B11]).

###### 

Socio-economic status characteristics of participants' parents.

                                       Mother   Father   Family         
  ------------------------------ ----- -------- -------- -------- ----- -------
  **Educational level**                                                 
  ≤junior middle school          926   33.37    874      31.50          
  high or technical school       985   35.50    993      35.78          
  Bachelor's degree              740   26.67    697      25.12          
  ≥Master's degree               124   4.47     211      7.60           
  **Occupation**                                                        
  unemployed or temporary work   416   14.99    145      5.23           
  manufacturing or service       663   23.89    823      29.66          
  office work                    951   34.27    970      34.95          
  administrative or managerial   447   16.11    411      14.81          
  professional and technical     298   10.74    427      15.39          
  **Monthly income**                                                    
  relying on government relief                                    22    0.79
  \<3,000 RMB                                                     267   9.62
  3,000--5,000 RMB                                                731   26.34
  5,000--8,000 RMB                                                789   28.43
  8,000--12,000 RMB                                               476   17.15
  12,000--20,000 RMB                                              261   9.41
  \>20,000 RMB                                                    228   8.22

Analytic Plan
-------------

To avoid the potential for a common method bias caused by self-report, we adopted an anonymous measurement and conducted Harman's single-factor test. All items in this study were loaded into an EFA and the results revealed the presence of ten factors with initial eigenvalues greater than 1.00. The first factor accounted for 21.69% of the variance, suggesting that the influence of common method variance was quite small ([@B73]).

Three steps were used to investigate whether and how paternal and maternal parenting behaviors interacted with each other as they impact adolescents' school engagement, and whether the interaction effects on school engagement will be mediated by mastery goal. First, descriptive statistics were presented to help understand the subsequent results. Second, to examine whether paternal and maternal parenting behaviors have a unique effect (H1) and an interaction effect (H2) on school engagement, a simple moderation model with only one dimension of paternal and maternal parenting behavior, their interaction term (the product of two predictors), school engagement, and control variables (age, gender, SES) were established. When the interaction effect was significant, the Johnson-Neyman technique was used to probe when (at what point) the relationship between paternal parenting behavior and school engagement was changed by maternal parenting behavior ([@B75]). Third, mastery goal was integrated into simple moderation model to examine its mediating effect on school engagement. In fact, the current model is a mediated moderation model. We tested whether each pair of parental and maternal parenting dimension and their interaction term have an indirect effect on school engagement via mastery goal (H3 and H4).

Mplus 8 was adopted in this study. Because subjects were clustered into classrooms, TYPE = COMPLEX and CLUSTER = Class were set. In addition, Robust maximum likelihood estimation (MLR) was used to produce *χ*^2^ test statistics for data with non-normal and non-independence of observations ([@B8]). All variables, except for control variables, were latent structural, and the latent interaction term was estimated with the XWITH command, using FIML estimation with robust standard errors. In addition, due to Mplus software cannot provide fitting indices required to assess the validity of model with the latent interaction term, the model fitting was assessed by referring to the method proposed by [@B64]. Specifically, ensuring there are qualified fitting indices of the model without latent interaction term at first. Next, the value of *D* was computed by comparing the log-likelihood values of two models with (M1) and without (M0) latent interaction term. *D* = -2 \[(log-likelihood for M0) -- (log-likelihood for M1)\]. According to [@B64], the values of *D* can be compared to a Chi-Square distribution using *df* = 1. If the log-likelihood ratio test is significant, indicating the model with the latent interaction term is a well-fitted model.

Results
=======

Descriptive Statistics
----------------------

A paired samples *t*-test was conducted to compare paternal and maternal parenting behaviors. As predicted, compared to fathers, mothers were perceived to provide higher emotional warmth \[*t* = -24.92, *p* \< 0.001, 95% CI: (-0.33, -0.28)\], behavioral guidance \[*t* = -10.17, *p* \< -0.001, 95% CI: (-0.11, -0.08)\], as well as harsh discipline \[*t* = -7.47, *p* \< 0.001, 95% CI: (-0.11, -0.06)\]. The means, standard deviations, and inter-correlations for all variables were presented in [Table 2](#T2){ref-type="table"}.

###### 

Inter-correlations of the variables.

                            *M* (*SD)*     1              2              3              4              5              6              7              8              9            10
  ------------------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- -------------- ------------ --------
  \(1\) F-warmth            3.52 (0.77)                                                                                                                                         
  \(2\) M-warmth            3.69 (0.71)    0.75\*\*\*                                                                                                                           
  \(3\) F-guidance          3.85 (0.70)    0.66\*\*\*     0.53\*\*\*                                                                                                            
  \(4\) M-guidance          4.03 (0.63)    0.54\*\*\*     0.66\*\*\*     0.79\*\*\*                                                                                             
  \(5\) F-harsh             2.38 (0.76)    --0.47\*\*\*   --0.37\*\*\*   --0.29\*\*\*   --0.25\*\*\*                                                                            
  \(6\) M-harsh             2.44 (0.75)    --0.37\*\*\*   --0.48\*\*\*   --0.22\*\*\*   --0.26\*\*\*   0.75\*\*\*                                                               
  \(7\) mastery goal        3.72 (0.76)    0.27\*\*\*     0.26\*\*\*     0.24\*\*\*     0.26\*\*\*     --0.14\*\*\*   --0.15\*\*\*                                              
  \(8\) school engagement   3.61 (0.79)    0.34\*\*\*     0.33\*\*\*     0.30\*\*\*     0.30\*\*\*     --0.21\*\*\*   --0.22\*\*\*   0.67\*\*\*                                 
  \(9\) age                 15.67 (1.58)   0.02           0.05\*\*       0.00           0.00           --0.05\*\*     --0.07\*\*\*   --0.07\*\*\*   --0.08\*\*\*                
  \(10\) gender                            0.07\*\*\*     0.09\*\*\*     0.35           0.56\*\*       --0.18\*\*\*   --0.10\*\*\*   --0.03         0.01           0.01         
  \(11\) SES                               0.15\*\*\*     0.14\*\*\*     0.13\*\*\*     0.13\*\*\*     --0.10\*\*\*   --0.10\*\*\*   0.05\*\*\*     0.14\*\*\*     0.23\*\*\*   --0.01

∗∗

p

\< 0.01,

∗∗∗

p

\< 0.001.

Simple Moderation Model
-----------------------

In order to test whether paternal and maternal parenting behaviors have a unique effect (H1) and an interaction effect (H2) on school engagement, three simple moderation models were examined. In each model, school engagement was the outcome variable, and a pair of paternal and maternal parenting dimension, as well as their latent interaction term were the predictive variables. Before testing the hypotheses, the log-likelihood ratio test demonstrated that all three models with latent interaction term were well-fitted ([Table 3](#T3){ref-type="table"}). Results of path analysis supported both H1 and H2. In the model of emotional warmth, after controlling for age, gender and SES, paternal emotional warmth still positively predicted school engagement (β = 0.16, *p* \< 0.001), as did maternal emotional warmth (β = 0.25, *p* \< 0.001). The interaction effect between paternal and maternal emotional warmth was also significant (β = 0.07, *p* = 0.002). The model of behavioral guidance had similar results, where both paternal and maternal behavioral guidance positively predicted school engagement (father: β = 0.19, *p* \< 0.001; mother: β = 0.26, *p* \< 0.001), as well as their latent interaction term (β = 0.08, *p* \< 0.001). In the model of harsh discipline, the main effect of the mother on school engagement was significant (β = -0.17, *p* = 0.001), and that of the father was non-significant (β = -0.06, *p* = 0.213). The interaction effect between paternal and maternal behavioral guidance on school engagement was significant (β = 0.08, *p* = 0.004).

###### 

Model fit indices of simple moderation models and mediated moderation models.

                                                          *χ*^2^/*df*   RMSEA   CFI    TLI    SRMR   Log-likelihood   *D*
  ---------------------------- --------------------- ---- ------------- ------- ------ ------ ------ ---------------- -------
  Simple moderation models     emotional warmth      M0   7.10          0.05    0.96   0.95   0.03   --51130.26       14.73
                                                     M1                                              --51122.89       
                               behavioral guidance   M0   3.38          0.03    0.99   0.98   0.02   --38459.41       19.34
                                                     M1                                              --38449.74       
                               harsh discipline      M0   3.69          0.03    0.97   0.97   0.03   --65310.86       15.93
                                                     M1                                              --65302.90       
  Mediated moderation models   emotional warmth      M0   7.82          0.05    0.94   0.93   0.04   --68289.04       25.48
                                                     M1                                              --68276.30       
                               behavioral guidance   M0   6.62          0.05    0.95   0.94   0.03   --55611.48       26.04
                                                     M1                                              --55598.46       
                               harsh discipline      M0   5.05          0.04    0.95   0.94   0.04   --82478.26       15.83
                                                     M1                                              --82470.35       

In this table, Mo and M1 represent the model without and with the latent interaction term, respectively.

D

= -2 \[(log-likelihood for M0) -- (log-likelihood for M1)\]. In this study, all the log-likelihood ratio tests were significant, suggesting models with latent interaction term are well-fitted.

[Figure 1](#F1){ref-type="fig"} shows the interpretation of the interactions by the Johnson-Neyman technique to plot changes in the association between paternal parenting dimension and school engagement according to the level of the corresponding maternal dimension. The y-axis represents the standardized slope for paternal parenting dimension, and the x-axis represents data within 2 standard deviations of the mean of the corresponding maternal dimension. The solid lines represent the simple slope estimates for paternal parenting dimension, and the dotted lines represent the 95% CI around the estimates. Based on the plot of [Figure 1A](#F1){ref-type="fig"}, the positive association between paternal emotional warmth and school engagement increased as maternal emotional warmth improved, which was in accordance with the strengthening pattern. The simple slope of paternal emotional warmth was positive and significantly different from zero when maternal emotional warmth was equal to or over -0.58 units. A similar pattern was seen in [Figure 1B](#F1){ref-type="fig"}, that is, the predictive effect of paternal behavioral guidance on school engagement increased as maternal behavioral guidance increased, and the turning point was -0.77 units. By contrast, [Figure 1C](#F1){ref-type="fig"} showed that the negative association between paternal harsh discipline and school engagement decreased when maternal harsh discipline increased, which was consistent with the interfering pattern. The simple slope of paternal harsh discipline was non-significant when a mother's score was over -0.21 units.

![The simple slope of father's parenting dimensions to school engagement across levels of mother's in simple moderation models. **(A)** The slope of father's emotional warmth to school engagement across mother's scores. **(B)** The slope of father's behavioral guidance to school engagement across mother's scores. **(C)** The slope of father's harsh discipline to school engagement across mother's scores.](fpsyg-10-01587-g001){#F1}

Mediated Moderation Model
-------------------------

To test whether the moderating effect of maternal parenting dimension would be mediated by mastery goal, three mediated moderation models were examined. Mediated moderation was indicated if the estimation results met three criteria: (1) the latent interaction term of paternal and maternal parenting dimension significantly predicted mastery goal; (2) the mastery goal significantly predicted school engagement; (3) the predictive effect of latent interaction term on school engagement declined in magnitude (or rendered non-significant) in comparison with the same coefficient estimated in the simple moderation model ([@B66]).

As expected, the log-likelihood ratio test demonstrated that all three mediated moderation models presented qualified model fit ([Table 2](#T2){ref-type="table"}) and the model structures could be seen in [Figure 2](#F2){ref-type="fig"}. Results found evidence for significant interactions between each pair of paternal and maternal parenting dimension for mastery goal (emotional warmth: β = 0.10, *p* \< 0.001; behavioral guidance: β = 0.09, *p* \< 0.001; harsh discipline: β = 0.06, *p* = 0.047), which indicated that the first criterion was met. In addition to the interaction effect, the main effects of both paternal and maternal emotional warmth on mastery goal were significant (father: β = 0.12, *p* = 0.022; mother: β = 0.24, *p* \< 0.001), so were paternal and maternal behavioral guidance (father: β = 0.13, *p* = 0.014; mother: β = 0.31, *p* \< 0.001), but that of both paternal and maternal harsh discipline were non-significant (father: β = -0.06, *p* = 0.238; mother: β = -0.10, *p* = 0.082). As for the second criterion, mastery goal positively predicted school engagement. For the third criterion, the predictive effects of three interaction terms on school engagement were non-significant.

![Mediated moderation models. **(A)** Mediated moderation model of paternal and maternal emotional warmth. **(B)** Mediated moderation model of paternal and maternal behavioral guidance. **(C)** Mediated moderation model of paternal and maternal harsh discipline. Bold digits indicate significant path coefficients (^∗^*p* \< 0.05, ^∗∗^*p* \< 0.01, ^∗∗∗^*p* \< 0.001). For simplicity, all path coefficients of covariates and correlation of residuals are not presented.](fpsyg-10-01587-g002){#F2}

The above results suggest that the three mediated moderation models were credible. The moderating effects of maternal parenting behavior dimensions on the relationship between paternal parenting behavior dimensions and school engagement were completely mediated by mastery goal, which supported both H3 and H4. Further, we used the Johnson-Neyman technique to plot changes in the path of each paternal parenting behavior dimension with regard to mastery goal. Both the interaction of paternal and maternal emotional warmth and that of behavioral guidance met the strengthening pattern, while harsh discipline supported the interfering pattern. As [Figure 3A,B](#F3){ref-type="fig"} depicted, the size of the path coefficient from paternal emotional warmth to mastery goal, and from paternal behavioral guidance to mastery goal increased as the maternal corresponding dimension improved. The turning point for the former was -0.10 units, and for the latter was -0.21 units. The two effects were significantly greater than zero when mother scores were equal to or above the points. On the contrary, as shown in [Figure 3C](#F3){ref-type="fig"}, the size of the path coefficient from paternal harsh discipline to mastery goal decreased when maternal harsh discipline increased. The negative effect of paternal harsh discipline on mastery goal was non-significant when mother's score was over -0.35 units.

![The simple slope of father's parenting dimensions to mastery goal across levels of mother's in mediated moderation models. **(A)** The slope of father's emotional warmth to mastery goal across mother's scores. **(B)** The slope of father's behavioral guidance to mastery goal across mother's scores. **(C)** The slope of father's harsh discipline to mastery goal across mother's scores.](fpsyg-10-01587-g003){#F3}

Supplementary Analysis
----------------------

To determine the extent of the paternal moderating effect, we calculated the effect of the maternal parenting dimension across levels of paternal corresponding dimension using the Johnson-Neyman technique. Again, paternal emotional warmth and behavioral guidance enhanced, while paternal harsh discipline depressed the paths from the maternal corresponding dimensions to school engagement in the simple moderation models, and from the maternal corresponding dimensions to mastery goal in the mediated moderation models. In the simple moderation model, the paths from maternal emotional warmth and behavioral guidance to school engagement were more than zero when the father's score was equal to or over -1.42 units, and -1.66 units, respectively. The negative effect of maternal harsh discipline was non-significant when the father's score was over 0.33 units. In the mediated moderation model, with reference to predicting mastery goal, the turning point of the moderating effect was -0.87 units for father's emotional warmth, -1.67 units for father's behavioral guidance, and -0.08 units for father's harsh discipline. Overall, mothers contributed to adolescents' academic variables across a wider range of scores than fathers.

To more intuitively understand the infrequent interaction effect of paternal and maternal harsh discipline on school engagement in the simple moderation model, and the interaction effect on mastery goal in the mediated moderation model, pick-a-point approach was adopted to describe scores of school engagement and mastery goal when father and mother's scores of harsh discipline were above or below one standard deviation from the mean. As shown in [Figure 4](#F4){ref-type="fig"}, in the simple moderation model, adolescents' score of school engagement was only above mean when both parents were low harsh discipline. Once one parent was high harsh discipline, adolescents can experience relatively lower school engagement. [Figure 5](#F5){ref-type="fig"} showed a similar result of the score of master goal in the mediated moderation model.

![The simple effect of the interaction effect between paternal and maternal harsh discipline on school engagement in the simple moderation model.](fpsyg-10-01587-g004){#F4}

![The simple effect of the interaction effect between paternal and maternal harsh discipline on mastery goal in the mediated moderation model.](fpsyg-10-01587-g005){#F5}

Discussion
==========

Based on family system theory and the self-system model, the present study expanded existing knowledge on the role of parenting behaviors in school engagement among Chinese adolescents. The results indicated that the interaction effects of both parents' emotional warmth and both parents' behavioral guidance on school engagement displayed the strengthening pattern, while both parent' harsh discipline supported the interfering pattern. In addition, the mediated moderation model was supported and all three interactions were mediated by mastery goal. These results underline the importance of viewing family from a systematic perspective and examining the motivational mechanism underlying the relationship between parenting behaviors and academic behavior.

Parenting Behaviors and School Engagement
-----------------------------------------

The first purpose of this study was to test the overall direct relationship between parental parenting behaviors and school engagement among Chinese adolescents. In line with Hypothesis 1, both fathers and mothers made unique contributions to their offspring's school engagement, even after controlling for age, gender, and SES.

Parental emotional warmth---parental love, support, and presence with regard to the child---is regarded as supportive parenting behavior in both Western and Chinese cultures ([@B48]; [@B100]). Consistent with previous studies, our study provides supportive evidence that both paternal and maternal emotional warmth motivates adolescents to be actively involved in their studies ([@B6]; [@B60]). Parental warmth provides an emotional foundation for adolescents that enhances their sense of self-efficacy and promotes an internalized sense of competence, which will result in healthy exploration and a higher level of involvement in school activities ([@B46];[@B41]).

Parental behavioral guidance reflects rational parental teaching and guidance for their children and was developed as an independent dimension in a new parenting tool based on Chinese culture. We considered parental behavioral guidance as a positive control and it was shown to predict school engagement positively in this study. In China, training children is regarded as the responsibility of parents ([@B14]; [@B98]). Parents provide guidance to help children better understand the purpose of learning, establish good learning habits, and thus promote their willingness to be involved in learning ([@B69]).

We integrated the content of punishment and psychological control as parental harsh discipline in the new tool, which included both physical punishment and psychological punishment. Parents with a high level of harsh discipline behavior may spank their offspring or threaten to withdraw love if the child fails in school. These negative responses may increase adolescents' negative affect (e.g., learning-weariness and excessive anxiety) and rebellion, thereby undermine their learning ([@B38]; [@B85]). In line with this view, our study found that maternal harsh discipline was negatively associated with students' school engagement ([@B19]; [@B91]). Although the main effect of paternal harsh discipline on students' school engagement became non-significant when maternal harsh discipline was controlled, the simple effect analysis has shown that it can negatively predict school engagement when maternal harsh discipline was at a low level. More detailed discussion will be presented in the next section.

The Joint Effect of Father and Mother
-------------------------------------

According to the family system theory, the effects of the father's and mother's parenting behaviors on children's school engagement are interdependent ([@B10]). The results of the simple interaction model revealed the joint effect of both parents on adolescents' school engagement, the effect of one parent's behavior can be moderated by the other parent's behavior. Further, our results indicated that different parenting behaviors of the father and the mother follow different interaction patterns.

The interaction effects of both parents' emotional warmth and behavioral guidance were in accordance with the strengthening pattern. Specifically, mothers' emotional warmth and behavioral guidance can enhance the positive relationship between the corresponding parenting behavior of fathers and adolescents' school engagement. One possible explanation is that those supportive mothers may provide a higher level of love, company, and guidance for their children which makes children more open to the influence of the parenting behavior of other important persons such as fathers ([@B20]).

However, the interaction effect of paternal and maternal harsh discipline displayed the interfering pattern. The negative relationship between paternal harsh discipline and school engagement was significant when maternal harsh discipline was equal to or below -0.21 units. The negative effect of maternal harsh discipline was significant when the paternal score was equal to or below -0.35 units. It indicates that when one parent's harsh discipline is high, the negative effect of the other parent's harsh discipline on school engagement is no longer significant. This interaction pattern is rare but understandable ([@B31]), as it seems to indicate that the risk of parental harsh discipline exists a ceiling effect. In other words, once one parent is high dominating and controlling, adolescents will develop low levels of school engagement.

In addition, in keeping with previous studies, we also found the dominative effect of mothers on adolescents' school engagement compared with fathers ([@B79]; [@B63]). Mothers not only scored higher than fathers in all three parenting dimensions, but also contributed more to adolescents' mastery goal and school engagement. This may be reflective of the fact that mothers spend more time with adolescents ([@B53]; [@B51]). Although mothers seem to play essential roles in parenting, it does not mean fathers are not important. In fact, adolescents had higher scores on school engagement when both parents scored high in supportive parenting.

Mediation Effect of Mastery Goal
--------------------------------

Our findings also revealed that both paternal and maternal emotional warmth and behavioral guidance indirectly predicted school engagement via mastery goal. The significant mediating effect of mastery goal not only underlines the benefits of mastery goal in improving students' engagement in learning ([@B27]; [@B97]; [@B36]), but also highlights the close link between parental parenting behaviors and mastery goal. Parental emotional warmth and behavioral guidance offer children a sense of emotional security and comfort, make them feel higher self-efficacy, more likely to strive for growth ([@B86]) and foster the mastery goal ([@B25]; [@B61]), then engaged more in learning ([@B37]; [@B84]). By contrast, both parents' harsh discipline behavior negatively but not significantly predicted mastery goal, which is in line with previous studies ([@B25]; [@B30]; [@B18]; [@B23]). Controlling parents tend to be more concerned with their children's grades than skills, they are also inclined to give excessive punishment or praise to encourage their children to excel academically ([@B39]). Consequently, it is possible that adolescents study so as to meet parents' expectations and to avoid harsh punishment which makes it difficult for adolescents to develop the desire to acquiring knowledge or improve skills based on their own motivation ([@B26];[@B25]).

More importantly, all three latent interaction terms significantly predicted school engagement via mastery goal. Similar to the interaction effects on school engagement, both high emotional warmth and behavioral guidance of one parent strengthened the link between the corresponding dimension of the other parent and mastery goal. These findings suggest that adolescents who perceive supportive parenting behavior from both parents are motivated to achieve higher levels of competence than if only one parent possesses high supportive parenting behavior. This, in turn, increases their level of school engagement ([@B82]; [@B36]). However, one parent's harsh discipline will interfere with the link between the other parent's harsh discipline and mastery goal. This finding reveals the necessity of examining the interaction effect between paternal and maternal parenting behaviors. Although both paternal and maternal harsh discipline cannot predict mastery goal independently, their interaction effect on mastery goal is found, which indicates that once one parent is high dominating and controlling, adolescents can experience relatively lower motivation to improve their competence, and then lead to lower school engagement.

Limitations
-----------

Limitations of this study cannot be ignored. First, due to the constraints of time and funds, we adopted a cross-sectional design, which inhibits the possibility to explore causal relationships among investigated variables. Also, the idea of "the influential child" ([@B21]) was not addressed in this study. According to this idea, the cognitive and behavioral characters of adolescents may, in turn, affect the way parents interact with them. In the future, a longitudinal study can be conducted to understand the dynamic reciprocity between context and learning behaviors.

Second, our results do not adequately explain the effect of one parent's parenting behavior on the other parent's parenting behavior. According to research in the field of co-parenting, one parent's attitude, especially the mother's, does influence the level of the other parent's involvement ([@B99]). To further explore the dynamics of parental parenting behavior, a future study can explore how the parenting behavior of fathers and mothers influence each other.

Finally, all index variables of this study were self-report which may lead to biased results even though large samples were used to reduce the bias. A research setting based on multiple reporting agents will be used in the future.

Implications for Practice, Application, and Theory
--------------------------------------------------

The results of this study have important implications for practice, application, and theory. First, by exploring the interactions between similar parenting behavior of both fathers and mothers, this study found significant joint effects for the parenting behavior of both parents. The interaction patterns of strengthening and interfering seem to indicate that the positive effect of supportive parenting behavior has no upper limit, while the negative effect of non-supportive parenting behavior does. Adolescents can benefit more when both parents are supportive, while their learning motivation and behavior can be affected negatively once one parent is excessive harsh and controlling. This result underlines that both parents are important for parenting, and both of them should try to be more supportive. However, many parents in China always hold different attitudes to their offspring, one plays the villain, and the other plays the hero. This collaborative parenting approach may be not good for the child.

Second, this study showed that behavioral guidance is a parenting behavior that should not be ignored in Chinese culture. Future studies should focus more on the special parenting culture of China.

Finally, mastery goal played a significant mediating role, which supports the importance of children developing competence. To cultivate adolescents' involvement in learning, it's necessary for both parenting programs aimed at promoting the usage of supportive parenting behaviors and adolescent programs aimed at guide adolescents to focus more on their self-improvement.

Conclusion
==========

The present study made a contribution to the family system theory and the self-system model of motivational development. Specifically, paternal and maternal emotional warmth, behavioral guidance can produce both unique and interaction effects on school engagement through motivating adolescents to develop competence. For the interaction effects, one parent's supportive patenting can intensify the positive role of the other parent's. However, paternal and maternal harsh discipline can only produce an interaction effect on school engagement via inhibiting the formation of mastery goal. The risk of parental harsh discipline seems to exist a ceiling effect, but it needs to be further tested in future research.
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